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1. Because it is possible that the sample described above may have come from the

-+ .mbme’sefirce as a previnus sample acquired by the company making the ghemical
analysis, the chemical conpos:.tlnns of the 1950 sample and the earlier sample are... .
reported here together.

" Constituent 1950 Sample 19&9 Sample
wo, 71.72 ‘ 7;.83
Fey03 oo - 0.36 "
41,04 0.08 | 0.21
510, ' 0.25 0.30
. it ‘ ’
,‘,ARMY Decfé%iselease one Irace
Mg6 * None . None
Instructions On File* ’
03 ‘ None ,3-570;,921; A
BaO " None : None l
Mn . L6.31 18.78 '
Fe . 0.28 ’
Cu | Nil 0.00L
Py Po None None
As Nil !f None
P : 0.0065 Trace
Ni lone I None
Co ‘ ’ ' None None

3. Conclusicns drawn from the reported analyses are as follows:#

A. The material is a manganese dioxide of reasonasble purity.

.- B. The light and f eathery consistengy of the sample led to some doubt of its
25X1C o fuitability for use in batteries,

«/0n file in the CIA Library is a copy of m

25X1C

as the 1950 sample here described/.
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12 FPalvuary 13581

SUBJ BCT ¢ Mupociel® Synthetic Mangenese Disxide (0USig).
‘ Y. Os Job No. 450)

1. EHTSOIUSTIONS

fe Tils vevort :lvee the resulis of & crystellographic snd micro-
struetural chavachorization of & sample of mongansse dioxide produced gyn~
thatically.

e The sample, in the form of fire black powder, a8 sulmithed
tarough the Office of the Chief Bignal Officer, tub no detalls zs to 3uyree

or process hisbtory were discloscd. (F.D. S. .sam/b/e P-s1~16 )

c. OChemical ecompssiticn of the semple vas deternined by emlssion
youebrosceopy. Surface sresz measuroments vers determinsd by low temperature
aitrogen gas adscrption, The semple vas ewanin:d in the electron microscops
and by X-ray ond electren diffrachiion techniques. Iavostijgative tecmiguod
pend cre summarized in Lbe sttached appendliX.

.

PIARY

8. opectrociymicsl enalysis indicates thal the sample is &
mangsness oxide of high purity, excapd for scdium and potassium. A 1ist
of minor and trace elements present is given in Table I below:

. >, o

Minor ond Trace Blements Preseat®in Sspnle 10363

51 - W24 Ti ~-<l.01
AL - W3 B - 2.00

Fo = .db . Fa - o80

M = o828 o =-<G01
- y ) 5 o

Cu - L0008 vy <0008

Pl « L03 I == 01
S?."’. - & 01 ‘;;" "‘<: 'S Ql
Co - W20 o <001
Hi - O ' ila - (003
Cr =~ WO0E

JOTE wol ab preceads s corredb o iboin o fuetuoer of two.
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25X1A ' 2

bs The X-ray end sischron diffraction putterns {prints of which
are abbuched) are thoue of typicel delis wmanjzanese dicxide.

e. Sisetron micTOShODY confirme the delta phase type morpholozy.
Lur2, neorly eguant snhedral porticles cnaracu rigtic of the delta phuse
type appzer in all of the fiﬁlds oxaminaed, il lD?DG(JGt&Gl“d) 11lustrates
todis,

de 'The low surface sraa of the sample, £ ocguars metors/gram, is
typical of delis phuga type uahganess dicxide.

e, Oince ne process nigstory was disclossed, further interpretétlon

of the resulds cbbtainod cannot be given. It is bolieved thed this matorisl
+111 not be suitable for use in militeyy batterieg

25X1A
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The sample treatment and the methods employed in the various in-
vegtigations are given below: °

8, LElectron Mieroscopy: & sample portion of the pow-
dered material, approximately 1/2 grams, was placed on a elean
glass plate, wetted with butyl acetate and slurried for three
minutes. Parlodion, 2% in butyl acetete, was added end thoroughly
mixeds A drop of this mixture was cast on the surfzce of clean
distilled water. A portion of the resulting film was chosen, re-
moved and mounted in the electron microscope. Representstive
fields were photogrephed at a megnification of 8,000 ¢iameters
and photographically emlarged four times, resulting in a finsl
magnification of 32,000 dizmeters, at which scale 32 mm, repre-
sent one micron.

b. Electron Diffractiont An electron diffrsetion
pattern was teken by transmission techniones with the sample mounted
as prepared for electron microscopy (abnvp « The print reprecents
a four time photographie enlargement of (ghe directly recorded
pattern,

¢. X-Bay Diffraction: X-ray diffraction powder patterans
of portions of the samples were prepared using iron K alpha radia-
tion in a Debye-type camera yielding a dispersion of one degree
of two thets per millimeter of film. '

: 4. Spectrochemieel Analvsis: The sample was burned to com-
pletion in a d.c. arc and the resultant spectra photographed. A
speclally selected spsctrum line of each of the warious constituent
elements was measured for intensity and compared with the intensity
of the manganese internsl standard line. These date were used to
determine the percentages of the elements present, using previously
established working curves. The smounts of sodium and potessium were
determined by a modified method, whereby lithium was the internal
standard line instead of the mangsnese line.

e. 2urface Area: The surface area of the sample was deter-
mined by low temperature nitrogen adsorption using the B.E.T. method.
The sample was degassed at a temperature of 1500 ¢é at a pregsure
of 10=%mn of mercury for a» pericd of.._. hours. (Form'the amounts of
nitrogen adsorbed by the sample at the temperature of liquid nitrogen
end at various pressure, the amount of nitrogen necessary to form a
mono-molecular layer on the sample was caleulated,
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